Glucocorticoid regulation of nitric oxide and tetrahydrobiopterin in a rat model of endotoxic shock.
Wistar rats injected intravenously with bacterial lipopolysaccharide (LPS) developed endotoxic shock with severe hypotension, significantly elevated concentrations of NOx (nitrate and nitrite) and biopterin in the plasma, and lung expression of high levels of the mRNAs for inducible NO synthase (iNOS) and GTP cyclohydrolase I (GTPCH). Pretreatment of the rats with dexamethasone (DEX) prevented the hypotension, attenuated the increase in plasma NOx and biopterin concentrations, and significantly inhibited the increase in lung biopterin content caused by LPS treatment. DEX also inhibited the induction of iNOS mRNA but not GTPCH mRNA. Adrenalectomized (ADX) rats developed a more severe form of circulatory shock in response to low-dose LPS accompanied by a substantial increase in circulating NOx as well as biopterin, which was prevented by pretreatment with DEX. Thus, glucocorticoids may protect against endotoxic shock by inhibiting the induction of NO synthesis, not only by attenuating iNOS protein induction but also by limiting biopterin availability. Although endogenous glucocorticoids may inhibit the production of NO as well as biopterin after LPS in rats, the mechanisms for these effects appear to be different.